Introduction
The problem of detecting effects of anthropogenic forcing on natural climate change has led to a significant research effort to understand the nature of interdecadal to centennial variability of the climate system [Martinson et al., 1995] . The lack of both instrumental and proxy records documenting multidecadal through multicentennial variability is particularly acute for the oceans [Wunsch, 1992] variability of the California Current system. We approach this through development of a robust time series of stable isotope variability over the past millenium from the varved sediments of the Santa Barbara Basin (Figure 1) . We examine the character of both the signal and the noise contained within the series and relate these to observed environmental variability within this region over the last 50 years. We infer past climatic changes based on our findings.
The Santa Barbara Basin is well known for its preservation of seasonal differences in particle density and composition at the basin floor which result in annual laminae pairs or varves [Soutar and Crill, 1977] . The presence of nearly anoxic bottom waters . Consequently, isotopic analyses must be limited to narrow size fractions for consistency in tracking changes in ambient waters. In order to establish the optimum species and size fraction for developing a long time series we examined the isotopic signals and variability contained in two size fractions of Neogloboquadrina dutertrei and Orbulina universa from continuous 5 year intervals. These species were selected because of our interest in creating a record reflecting stable conditions in the upper thermocline (Sautter and Thunell, 1991a, 1991b; Ortiz et al., 1995). On the basis of our initial study we selected the larger size fraction of N. dutertrei to develop a 900 year isotopic record.
Methods
The material used in this study was obtained from a 2.7 m long Kasten core, designated SBKC 9110-2, taken from a depth of 585 m near the center of the Santa Barbara Basin (Figure 1 ). This core was divided into five subsections for transport and processing [see Baumgartner et al., 1996] . The core subsections were cut into six vertical slabs and X-radiographed to show the laminated structure of the annual varves. Four slabs were cut to 2.5 cm width to be used for analyses while the other two slabs were cut to 1 cm width for fine resolution in the X-radiographs. A detailed chronology was developed based on visual identification of individual varves from the X-radiographs of the two thin slabs. (Figure 3) . Results of the ANOVA presented in Table 2 
The Down Core Isotopic Signal
The coefficients of determination (? values) given in Table 3 indicate the portion of down core variability shared among the six time series listed in Table 1 . The series with the largest signal to noise ratios share the largest portion of down core variance even though they are from different species (Table 3 ( While increasing the number of tests per measurement reduces variability present among tests, they found that making multiple measurements per interval is the most effective way to reduce total data variance and the only way to suppress the effects of machine error. This study clearly demonstrates that high-resolution isotope studies require replicate measurements, each with a representative number of tests, to reduce inaccuracy due to machine error and environmental variability to within acceptable limits relative to the down core signal.
Observed Environmental Variability and Signal to Noise

Ratios
The nature and scale of environmental variability contributing to the noise within the five year intervals (Figures 4 and 7a) 
Conclusions
This is the first study to resolve both interdecadal and multicentennial-scale fluctuations in ocean climate from the isotopic signatures of planktonic foraminifera and, as such, is an important advance in the study of the interaction between these two timescales and in constructing high-resolution time series of this nature. We have examined the sources of isotopic variability from several size classes and species of planktonic foraminifera from the varved sediments of the Santa Barbara Basin. Replicate measurements on pooled tests within intervals reveal down core signal to noise ratios between 1.1 and 3.0 depending on species and size class. The noise is variability among measurements within a 5-year sampling interval and is attributed to analytical error as well as environmental variability associated with differences in depth, season, and year. Replicate measurements are necessary to reduce noise to acceptable levels relative to the down core signal. The choice of species and size fraction largely affects the down core signal to noise ratios and hence the clarity of the environmental signal that can be obtained. We present a robust isotopic series from N. dutertrei that spans a 900 year period based on two to four measurements of pooled tests taken from the 5 year intervals. The major share of down core variability lies within interdecadal timescales. These interdecadal changes have broad spectral peaks centered around 57, 73, and 90 years, which are consistent with the spectra of 
